Factor inhibiting HIF limits the expression of hypoxia-inducible genes in podocytes and distal tubular cells.
The two hypoxia-inducible factors (HIF-1α and HIF-2α) are transcription factors that regulate the response to hypoxia. Recently, the factor inhibiting HIF (FIH1) was identified as a molecular oxygen-dependent dioxygenase that blunts the transcriptional activity of HIF and has also been implicated in HIF-dependent and -independent hypoxia responses. Interestingly, HIF accumulation in the kidney has been shown to confer renal protection and to also cause glomerular injury or enhance renal fibrosis. In order to better understand the regulation of hypoxia-inducible genes, we determined the expression of FIH1 in the kidney and its functional role in isolated renal cells. FIH1 was expressed only in distal tubules and in podocytes, thus showing a very distinct expression pattern, partially overlapping with sites of HIF-1α expression. In tubular cells, RNA silencing of FIH1 caused transcriptional activation of HIF target genes during hypoxia. In contrast, FIH1 silencing in podocytes enhanced transcription of hypoxia-inducible genes in an HIF-independent manner. Using the anti-Thy.1 rat model of glomerulonephritis, we found a gradual decrease of glomerular FIH1 expression during disease progression paralleled by an increase in hypoxia-inducible genes including CXCR4, a mediator of glomerular inflammation. Thus, FIH1 appears to be a suppressor of oxygen-dependent genes in the kidney, operating through HIF-dependent and -independent mechanisms.